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Vet. Pathol. 25523-525 (1988) Conjugated Avidin-peroxidase as a Stain for Mast Cell Tumors
B. BOLON AND M. B. CALDERWOOD MAYS
Avidin is a basic glycoprotein that has great affinity for b i~t i n .~,~,~ Recent studies have demonstrated that avidin conjugated to peroxidase, in the absence of exogenous biotin, binds to mast cell granules in tissues and cell suspensions from rodents and humans. Ir2r7 Avidin conjugated to peroxidase (avidin-P) was therefore tested as a method of differentiating mast cell tumors from other round cell tumors in companion animals.
Twenty-one archival mast cell tumors from 12 dogs and nine cats were examined. All were cutaneous tumors except for one neoplasm from the jejunum of a cat. Six lymphomas (four canine, two feline), six canine cutaneous histiocytomas, five canine amelanotic melanomas, and two canine plasmacytomas were also examined. One canine mast cell tumor surrounded a small pigmented melanoma. Specimens had been formalin-fixed and paraffin-embedded. Six-micron serial sections from each tumor were deparaffinized with xylene and rehydrated with graded alcohols. Two sections were stained with hematoxylin and eosin (HE) and Giemsa stains, respectively; sections from two cutaneous tumors from cats were also stained with azure-A (pH 4).6 A third section was treated with 3% hydrogen peroxide (Fisher Scientific, Fair Lawn, NJ) in phosphate buffered saline (PBS) for 3 minutes (to block endogenous peroxidase activity), washed in tap water, rinsed in PBS, and incubated with a 1 : 100 solution of avidin-P (avidin, peroxidase VI-labeled, Sigma Chemical,. St. Louis, MO) in PBS in a humidified chamber at 23 C for 1 5 minutes. Slides were rinsed twice with PBS and submersed for 3 minutes in 50 ml of PBS containing 30 mg/dl of the peroxidase chromagen 3,3'-diaminobenzidine tetrachloride (DAB, Sigma), 0.25 ml of 3% hydrogen peroxide and 1 mg nickelous chloride (Fisher Scientific) to darken the color of the reaction product. Sections were rinsed with tap water, counterstained with hematoxylin, and dehydrated for coverslipping. Negative control sections were treated with either DAB or with horseradish peroxidase (HRP, Sigma) followed by DAB.
With this protocol, positive mast cells in sections stained with avidin-P contained various numbers of dark brown cytoplasmic granules ( Fig. 1 ). Negative control sections contained no granules (Fig. 2) .
Avidin-P-labeled granules were demonstrated in 16/20 cutaneous and one/one visceral tumors previously diagnosed as mast cell tumors; the four negative tumors were from the skin of cats. Serial sections of the same specimens stained with Giemsa contained definitive metachromatic granules in 1 8/20 cutaneous and one/one visceral neoplasms; again, the two negative tumors were from feline skin. Neoplastic mast cells from the positive canine tissues contained moderate to abundant quantities of coarse brown cytoplasmic granules. The intensity of the avidin reaction product vaned both within and between sections. In one specimen, the granules were more intensely stained with avidin-P than with Giemsa, but in the other specimens the reverse was true. In cats, neoplastic cells in fivehine mast cell tumors contained modest numbers of pale brown, fine granules when stained with avidin-P. Modest numbers of definitive metachromatic granules were demonstrated in sevednine feline mast cell tumors with Giemsa stain. The two feline cutaneous neoplasms which contained no cytoplasmic granules using avidin-P or Giemsa stains were identified as mast cell tumors by the presence of rare, fine granules using azure-A stain. In only one feline neoplasm were granules stained more intensely with avidin-P than with Giemsa. Cytoplasmic granules were not demonstrated in any of the Iymphomas, histiocytomas, amelanotic melanomas, or plasmacytomas using either avidin-P or Giemsa stains.
Four additional populations of brown cytoplasmic pigment granules, in addition to those seen within the neoplastic mast cells, were variably present in the sections: 1) Numerous large granules in non-neoplastic dermal mast cells were prominently identified by both avidin-P and Giemsa stains in 39/39 sections (both species); 2) in avidin-P-stained and negative control sections of 3/12 canine mast cell tumors, fine, pale brown to brown granules also filled the cyptoplasm of eosinophils (recognized by their lobulated nuclei). Intraneoplastic eosinophils in 13 other mast cell tumors (seven canine, six feline) did not stain; 3) one canine mast cell tumor surrounded a focal pigmented melanoma, and all specimens from pigmented skin possessed a small population of resident dermal melanocytes, all of which were filled with dark brown melanin granules; and 4) two mast cell tumors had large internal foci of hemorrhage containing brown hemosiderin granules. Eosinophil, melanin, and hemosiderin granules were all similar in color to the avidin reaction product within most cells. However, positive mast cell granules were intermediate in size between smaller eosinophil and larger melanin and hemosiderin granules.
This study demonstrated that avidin binds to granules in normal and neoplastic mast cells of dogs and cats as well as those of previously reported species. 1,2,7 Because other round cell tumors did not stain with avidin-P, the presence of cytoplasmic avidin reaction product granules may be used, in combination with other histochemical stains, to separate mast cell tumors from other round cell tumors. However, avidin-P was not superior to Giemsa as a selective stain.
Four mast cell tumors which were not labeled by avidin-P were poorly differentiated feline neoplasms containing rare, fine, metachromatic granules. Avidin conjugates are thought to bind to mast cells, which are devoid ofendogenous biotin,s via electrostatic interaction with heparin-like molecules within the gran~1es.I.~ Previous light and electron microscopic studi ies demonstrated that avidin binding activity within mast cells was granule-dependent.1.7 Thus, hypogranulation of mast cells could contribute to the low degree of avidin binding in these four feline tumors.
A minor disadvantage in utilizing avidin-P as a mast cell stain was the presence of other brown pigment granules, particularly those within eosinophils. Pretreatment with hydrogen peroxide was sufficient to block pseudoperoxidase activity within erythrocytes but was often not sufficient to extinguish myeloperoxidase activity in leukocytes, especially eosinophils. Melanin and hemosiderin were not removed by any processing phase. However, these granules were usually differentiated readily by size from mast cell granules in both avidin-P-treated and negative control sections. The extraneous cells were also readily recognized by other cytomorphologic features.
Immunoperoxidase methods using avidin-biotin bridges are routinely used to detect and quantitate a variety of cell substrates.fSa8 The nonspecific binding of conjugated avidin reagents to mast cell granules in both experimental and negative control sections indicates that immunohistochemical studies using avidin-biotin bridges to identify round cell tumors must be interpreted with caution.
The data obtained in this study suggest that conjugated avidin stains may be useful as both clinical and investigative tools. However, avidin-P is more time consuming and usually provides no advantage over traditional metachromatic stains such as Giemsa, particularly for poorly differentiated (hypogranular) mast cell tumors. (1988) Epithelial Inclusions in the Bovine Myocardium K. NORDSTOGA AND M. ALEKSANDERSEN Heterotopic epithelial remnants have been reported in the heart muscle of various ~peciesl+-~ including ~attle.~*3 Bovine hearts with lesions suspected to contain larva of Taenia saginata have been examined for 25 years (K. Nordstoga). Gross changes that resemble degenerate forms of this parasite include arterial lesions of the polyarteritis nodosa type, granulomas of uncertain origin, and lymphoid infiltrates or other metastatic tumors. We report seven cases of ectopic epithelial tissue in hearts from normal slaughtered animals in which no other alterations were found at the routine meat inspection: case 1, an adult cow; case 2, a 15-week-old calf which had suffered from pneumonia (no extra-thoracic alterations).
Samples of myocardium were fixed in 10% neutral buffered formalin. Routinely processed sections of paraffin-embedded myocardium were cut at 3-5 pm and stained with hematoxylin and eosin (HE), elastin van Gieson, and periodic acid-Schiff (PAS). The avidin-biotin complex (ABC) method (Vec-tastain@ ABC Kit) was used for immune staining, mainly as recommended (Vector Laboratories). Guinea pig anti-keratin (Miles-Yeda Ltd.) was used as primary antibody.
A single grey-white nodule was found in the heart muscle of the left ventricle in each case during incisions for examination for larva of Taenia saginata. Most nodules were somewhat larger than cysticerci; they had diameters up to 2 cm. In case 2 (Fig. 1) the lesion was beneath the endocardium in the left ventricle, about 2 cm from the apex. The rim was frequently irregular, with branches of fibrous tissue extending into the surrounding myocardium.
Histologically, nodules were circumscribed but not surrounded by a capsule. Affected areas had numerous acinar or ductular structures lined by a single layer of low columnar to cuboidal cells, with few mitotic figures (Fig. 2) ; non-ciliated epithelial cells were associated with a distinct and continuous PAS-staining basement membrane (Fig. 3) . No contents were visible within the lumina. Anitschkow's cells were numerous in the adjacent myocardium. Connective tissue separating epithelial structures was sparse and gave a strong reaction in elastin van Gieson sections. The immunoperoxidase staining technique for cytokeratin was weak (Fig. 4) . Elements of the conducting system were close to the epithelial structures.
No evidence of hyperplastic or neoplastic transformation was seen. Although unusual, these lesions cannot be regarded as rare. Experienced meat inspectors can probably often distinguish these nodules from degenerate cysticerci, and it seems likely that few cases are submitted for microscopic examination.
Epithelial inclusions are thought to have been formed in very early cardiac d e~e l o p m e n t~.~ when the fusing heart tubes are adjacent to the f~r e g u t .~ It seems likely, however, that the structures may be somewhat different in nature. Some of them have been characterized as c~s~s~,~,~,~ and occur either at the base of the heart or in the atrial wall; these may represent ectopic thyroid tissue. Accessory thyroids are rare in domestic animals except in dogs; in this species such tissue may be found in the fat surrounding the intrapericardial Epithelial inclusions near the apex of the heart have been reported only in cattle.*J They may have a common origin and histogenesis in this species. These structures may erroneously be diagnosed as metastatic adenocarcinoma, or possibly as intracardiac mesothelioma, as such tumors have been described within the heart muscle.l0
